Phosphatidylinositol 3-kinase: increased activity and protein level in amyotrophic lateral sclerosis.
Enzyme activities and protein levels of several protein and lipid kinases were measured in postmortem tissue from patients who died with amyotrophic lateral sclerosis (ALS) as well as from control subjects. Patients who died with ALS had increased activities and protein levels of phosphatidylinositol 3-kinase (PI 3-K) in particulate fractions of spinal cord tissue compared with control subjects. The PI 3-K activity increased with PI 3-K protein level, indicating no change in specific PI 3-K activity in ALS. No differences in PI 3-K activities were found in cytosolic fractions of spinal cord, or in motor and visual cortices, from ALS patients compared with those from controls. PI 3-K activities and protein levels were unchanged in brain tissue from patients who died with Alzheimer's disease compared with those from controls. PI 3-K is a lipid kinase that is important for cell survival and is activated in response to many growth factors. Increased PI 3-K activities in particulate fractions of spinal cord from ALS patients may be related to the increase of PI 3-K protein levels found in this tissue. The protein kinases Erk2, protein kinase B (PKB), and p70 ribosomal S6 kinase (S6K) showed no differences in activities in spinal cord tissue between ALS patients and controls. However, the amounts of PKB and S6K protein were significantly higher in ALS patients, whereas Erk2 protein amount was unchanged compared with controls. Protein kinase C activity was increased in spinal cord tissue from ALS patients, which is consistent with our previous report. The increased activity of PI 3-K in spinal cord tissue from patients with ALS implicates the involvement or activation of PI 3-K in ALS, as either a cause or a consequence of the neuron loss. The lack of up-regulation in the activities of PKB and S6K in ALS tissue supports an impairment in signal transduction cascades mediated by PI 3-K in this neurodegenerative disease.